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AMENDMENT TO THE CLAIMS 

This listing of claims replaces all prior versions of listing of claims, and the listing of 
claims in the application. 

Listing of Claims 

1 . (Currently Amended) A microfluidic manipulator for an adsorbed fluid, 
comprising: a material having a two-dimensional surface for adsorbing fluids, said 
material provided with a plurality of individually controllable thermal elements that 
produce thermal gradients on said two-dimensional surface that produce surface tension 
gradients at the interface between the adsorbed fluid and said two-dimensional surface 
sufficient to cause the adsorbed fluid to move on said two-dimensional surface; wherein 
one or more of said thermal elements are controlled to transport adsorbed fluids on said 
two-dimensional surface. 

2. (Original) The microfluidic manipulator of claim 1 wherein said individually 
controllable thermal elements are controlled to produce a surface temperature on a 
portion of said surface sufficient to adsorb fluids onto said portion of said surface. 

3. (Original) The microfluidic manipulator of claim 1 wherein said individually 
controllable thermal elements are controlled to produce a surface temperature on a 
portion of said surface sufficient to desorb adsorbed fluids from said portion of said 
surface. 

4. (Original) The microfluidic manipulator of claim 1 further comprising a 
power source for providing electrical signals to said thermal elements. 



5 . (Original) The microfluidic manipulator of claim 4 wherein said power 
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source is selected from the group consisting of a power supply, batteries, analog or digital 
output modules, a pulse generator and a programmable DC power supply. 

6. (Original) The micro fluidic manipulator of claim 4 wherein the amplitude of 
said electrical signal is controlled by said power source. 

7. (Original) The microfluidic manipulator of claim 4 wherein the phase and 
delay of said electrical signal is controlled by said power source. 

8. (Original) The microfluidic manipulator of claim 4 wherein the frequency of 
said electrical signal is controlled by said power source. 

9. (Original) The microfluidic manipulator of claim 4 wherein the pulse width 
of said electrical signal is controlled by said power source. 

10. (Original) The microfluidic manipulator of claim 4 wherein the current limit 
of said electrical signal is controlled by said power source. 

1 1 . (Original) The microfluidic manipulator of claim 4 wherein said electrical 
signal is programmably controlled. 

12. (Original) The microfluidic manipulator of claim 4 wherein said electrical 
signal is manually controlled. 

13. (Original) The microfluidic manipulator of claim 1 further comprising a 
means for the selection of which of said thermal elements receive said electrical signals. 

14. (Original) The microfluidic manipulator of claim 13 wherein said thermal 
elements selection means is selected from the group consisting of relays, switches, 
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multiplexers, data acquisition modules, field programmable gate arrays, and application 
specific integrated circuits. 

1 5 . (Original) The micro fluidic manipulator of claim 1 3 wherein said thermal 
elements selection means provides for two or more of said thermal elements to be 
collectively selected. 

16. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are connected in series with resistors for monitoring the current through said 
thermal elements. 

17. (Original) The microfluidic manipulator of claim 1 6 wherein said thermal 
elements are feedback controlled by said monitoring current through said thermal 
elements. 

18. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements protrude from said surface. 

19. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are flush with said surface. 

20. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are within said material beneath said surface. 

21 . (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of round dots on said surface. 

22. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of square dots on said surface. 
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23. (Original) The micro fluidic manipulator of claim 1 wherein said thermal 
elements take the form of round and square dots on said surface. 

24. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of straight lines. 

25. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of curved lines. 

26. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of straight lines and curved lines. 

27. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of both dots and lines. 

28. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are arranged uniformly spaced with respect to each other. 

29. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are arranged unevenly spaced with respect to each other. 

30. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of straight or curved lines that cross each other on said surface. 

3 1 . (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements take the form of straight or curved lines that do not cross each other on said 
surface. 
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32. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are arranged as an orthogonal structure on said surface. 

33. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are arranged as non-intersecting closed lines on said surface. 

34. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are arranged as concentric circles on said surface. 

35. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are resistive heaters. 

36. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are Peltier Effect junctions. 

37. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are a combination of resistive heaters and Peltier Effect junctions. 

38. (Original) The microfluidic manipulator of claim 1 wherein at least one of 
said thermal elements is a thin metal film selected from the group consisting of gold, 
platinum, palladium, aluminum, nickel, copper and chrome. 

39. (Original) The microfluidic manipulator of claim 1 wherein at least one of 
said thermal elements is made of a compound selected from the group consisting of 
hafnium diboride, titanium-tungsten nitride, cobalt silicide, titanium silicide, 
molybdenum silicide, tungsten silicide and magnesium silicide. 

40. (Original) The microfluidic manipulator of claim 1 wherein said thermal 
elements are made by ion implantation. 
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41 . (Original) The micro fluidic manipulator of claim 1 wherein said material is a 
semiconductor selected from the group consisting of silicon, gallium arsenide and 
germanium. 

42. (Original) The microfiuidic manipulator of claim 1 wherein said material is 
an insulator selected from the group consisting of silicon dioxide, silicon nitride, silicon 
carbide, diamond, sapphire, ceramic, silica glass, fused silica, fused quartz and mica. 

43. (Original) The microfiuidic manipulator of claim 1 wherein said material is a 
polymer selected from the group consisting of silicone rubber and polyimide. 

44. (Original) The microfiuidic manipulator of claim 1 wherein said material is 
rigid. 

45. (Original) The microfiuidic manipulator of claim 1 wherein said material is 
flexible. 

46. (Original) The microfiuidic manipulator of claim 1 wherein said adsorbed 
fluid is desorbed to a nearby detector device. 

47. (Original) The microfiuidic manipulator of claim 46 wherein said detector 
device is a MEMS sensor. 

48. (Original) The microfiuidic manipulator of claim 47 wherein said MEMS 
sensor is a microcantilever detector. 

49. (Original) The microfiuidic manipulator of claim 46 wherein said detector 
device is a surface acoustic wave detector. 
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50. (Original) The micro fluidic manipulator of claim 46 wherein said detector 
device is an anion mobility mass spectrometer. 

5 1 . (Original) The microfiuidic manipulator of claim 1 wherein said material is 
integrated with a detector device. 

52. (Original) The microfiuidic manipulator of claim 51 wherein said detector 
device is a MEMS sensor. 

53. (Original) The microfiuidic manipulator of claim 52 wherein said MEMS 
sensor is a microcantilever detector. 

54. (Withdrawn) A microfiuidic manipulator for an adsorbed fluid, comprising: a 
material having a surface for adsorbing fluids, said material provided with a plurality of 
individually controllable thermal elements that produce thermal gradients on said surface 
that produce surface tension gradients at the interface between the adsorbed fluid and said 
surface sufficient to cause the adsorbed fluid to move on said surface; wherein one or 
more of said thermal elements are controlled to merge adsorbed fluids on said surface. 

55 . (Withdrawn) The microfiuidic manipulator of claim 54 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to adsorb fluids onto said portion of 
said surface. 

56. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to desorb adsorbed fluids from said 
portion of said surface. 



Application Serial No. 10/673,716 
Filing Date: September 29, 2003 
Docket No. 0830 
Page 9 of 35 

57. (Withdrawn) The microfluidic manipulator of claim 54 further comprising a 
power source for providing electrical signals to said thermal elements. 

58. (Withdrawn) The microfluidic manipulator of claim 57 wherein said power 
source is selected from the group consisting of a power supply, batteries, analog or digital 
output modules, a pulse generator and a programmable DC power supply. 

59. (Withdrawn) The microfluidic manipulator of claim 57 wherein the amplitude of 
said electrical signal is controlled by said power source. 

60. (Withdrawn) The microfluidic manipulator of claim 57 wherein the phase and 
delay of said electrical signal is controlled by said power source. 

6 1 . (Withdrawn) The microfluidic manipulator of claim 57 wherein the frequency of 
said electrical signal is controlled by said power source. 

62. (Withdrawn) The microfluidic manipulator of claim 57 wherein the pulse width 
of said electrical signal is controlled by said power source. 

63. (Withdrawn) The microfluidic manipulator of claim 57 wherein the current limit 
of said electrical signal is controlled by said power source. 

64. (Withdrawn) The microfluidic manipulator of claim 57 wherein said electrical 
signal is programmably controlled. 

65. (Withdrawn) The microfluidic manipulator of claim 57 wherein said electrical 
signal is manually controlled. 
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66. (Withdrawn) The microfluidic manipulator of claim 54 further comprising a 
means for the selection of which of said thermal elements receive said electrical signals. 

67. (Withdrawn) The microfluidic manipulator of claim 66 wherein said thermal 
elements selection means is selected from the group consisting of relays, switches, 
multiplexers, data acquisition modules, field programmable gate arrays, and application 
specific integrated circuits. 

68. (Withdrawn) The microfluidic manipulator of claim 66 wherein said thermal 
elements selection means provides for two or more of said thermal elements to be 
collectively selected. 

69. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are connected in series with resistors for monitoring the current through said 
thermal elements. 

70. (Withdrawn) The microfluidic manipulator of claim 69 wherein said thermal 
elements are feedback controlled by said monitoring current through said thermal 
elements. 

7 1 . (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements protrude from said surface. 

72. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are flush with said surface. 

73. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are within said material beneath said surface. 
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74. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of round dots on said surface. 

75 . (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of square dots on said surface. 

76. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of round and square dots on said surface. 

77. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of straight lines. 

78. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of curved lines. 

79. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of straight lines and curved lines. 

80. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of both dots and lines. 

8 1 . (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are arranged uniformly spaced with respect to each other. 

82. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are arranged unevenly spaced with respect to each other. 

83. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of straight or curved lines that cross each other on said surface. 
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84. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements take the form of straight or curved lines that do not cross each other on said 
surface. 

85 . (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are arranged as an orthogonal structure on said surface. 

86. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are arranged as non-intersecting closed lines on said surface. 

87. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are arranged as concentric circles on said surface. 

88. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are resistive heaters. 

89. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are Peltier Effect junctions. 

90. (Withdrawn) The microfluidic manipulator of claim 54 wherein said thermal 
elements are a combination of resistive heaters and Peltier Effect junctions. 

91 . (Withdrawn) The microfluidic manipulator of claim 54 wherein at least one of 
said thermal elements is a thin metal film selected from the group consisting of gold, 
platinum, palladium, aluminum, nickel, copper and chrome. 

92. (Withdrawn) The microfluidic manipulator of claim 54 wherein at least one of 
said thermal elements is made of a compound selected from the group consisting of 
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hafnium diboride, titanium-tungsten nitride, cobalt silicide, titanium silicide, 
molybdenum silicide, tungsten silicide and magnesium silicide. 

93 . (Withdrawn) The micro fluidic manipulator of claim 54 wherein said thermal 
elements are made by ion implantation. 

94. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
a semiconductor selected from the group consisting of silicon, gallium arsenide and 
germanium. 

95. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
an insulator selected from the group consisting of silicon dioxide, silicon nitride, silicon 
carbide, diamond, sapphire, ceramic, silica glass, fused silica, fused quartz and mica. 

96. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
a polymer selected from the group consisting of silicone rubber and polyimide. 

97. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
rigid. 

98. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
flexible. 

99. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said adsorbed 
fluid is desorbed to a nearby detector device. 

100. (Withdrawn) The microfiuidic manipulator of claim 99 wherein said detector 
device is a MEMS sensor. 
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101. (Withdrawn) The micro fluidic manipulator of claim 1 00 wherein said MEMS 
sensor is a microcantilever detector. 

102. (Withdrawn) The microfiuidic manipulator of claim 99 wherein said detector 
device is a surface acoustic wave detector. 

103. (Withdrawn) The microfiuidic manipulator of claim 99 wherein said detector 
device is an anion mobility mass spectrometer. 

104. (Withdrawn) The microfiuidic manipulator of claim 54 wherein said material is 
integrated with a detector device. 

105. (Withdrawn) The microfiuidic manipulator of claim 1 04 wherein said detector 
device is a MEMS sensor. 

106. (Withdrawn) The microfiuidic manipulator of claim 105 wherein said MEMS 
sensor is a microcantilever detector. 

107. (Withdrawn) A microfiuidic manipulator for an adsorbed fluid, comprising: a 
material having a surface for adsorbing fluids, said material provided with a plurality of 
individually controllable thermal elements that produce thermal gradients on said surface 
that produce surface tension gradients at the interface between the adsorbed fluid and said 
surface sufficient to cause the adsorbed fluid to move on said surface; wherein one or 
more of said thermal elements are controlled to subdivide adsorbed fluids on said surface. 

108. (Withdrawn) The microfiuidic manipulator of claim 107 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to adsorb fluids onto said portion of 
said surface. 
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109. (Withdrawn) The micro fluidic manipulator of claim 107 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to desorb adsorbed fluids from said 
portion of said surface. 

110. (Withdrawn) The microfiuidic manipulator of claim 107 further comprising a 
power source for providing electrical signals to said thermal elements. 

111. (Withdrawn) The microfiuidic manipulator of claim 1 1 0 wherein said power 
source is selected from the group consisting of a power supply, batteries, analog or digital 
output modules, a pulse generator and a programmable DC power supply. 

1 12. (Withdrawn) The microfiuidic manipulator of claim 1 1 0 wherein the amplitude 
of said electrical signal is controlled by said power source. 

113. (Withdrawn) The microfiuidic manipulator of claim 1 1 0 wherein the phase and 
delay of said electrical signal is controlled by said power source. 

1 14. (Withdrawn) The microfiuidic manipulator of claim 1 10 wherein the frequency 
of said electrical signal is controlled by said power source. 

115. (Withdrawn) The microfiuidic manipulator of claim 1 1 0 wherein the pulse width 
of said electrical signal is controlled by said power source. 

116. (Withdrawn) The microfiuidic manipulator of claim 110 wherein the current 
limit of said electrical signal is controlled by said power source. 

117. (Withdrawn) The microfiuidic manipulator of claim 1 1 0 wherein said electrical 
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signal is programmably controlled. 

118. (Withdrawn) The micro fluidic manipulator of claim 1 1 0 wherein said electrical 
signal is manually controlled. 

119. (Withdrawn) The microfiuidic manipulator of claim 107 further comprising a 
means for the selection of which of said thermal elements receive said electrical signals. 

120. (Withdrawn) The microfiuidic manipulator of claim 1 1 9 wherein said thermal 
elements selection means is selected from the group consisting of relays, switches, 
multiplexers, data acquisition modules, field programmable gate arrays, and application 
specific integrated circuits. 

121. (Withdrawn) The microfiuidic manipulator of claim 1 1 9 wherein said thermal 
elements selection means provides for two or more of said thermal elements to be 
collectively selected. 

122. (Withdrawn) The microfiuidic manipulator of claim 107 wherein said thermal 
elements are connected in series with resistors for monitoring the current through said 
thermal elements. 

123. (Withdrawn) The microfiuidic manipulator of claim 122 wherein said thermal 
elements are feedback controlled by said monitoring current through said thermal 
elements. 

124. (Withdrawn) The microfiuidic manipulator of claim 107 wherein said thermal 
elements protrude from said surface. 

125. (Withdrawn) The microfiuidic manipulator of claim 1 07 wherein said thermal 
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elements are flush with said surface. 

126. (Withdrawn) The micro fluidic manipulator of claim 107 wherein said thermal 
elements are within said material beneath said surface. 

127. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements take the form of round dots on said surface. 

128. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements take the form of square dots on said surface. 

129. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements take the form of round and square dots on said surface. 

130. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements take the form of straight lines. 

131. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements take the form of curved lines. 

1 32. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements take the form of straight lines and curved lines. 

133. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements take the form of both dots and lines. 

134. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are arranged uniformly spaced with respect to each other. 
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135. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are arranged unevenly spaced with respect to each other. 

136. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements take the form of straight or curved lines that cross each other on said surface. 

137. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements take the form of straight or curved lines that do not cross each other on said 
surface. 

138. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are arranged as an orthogonal structure on said surface. 

139. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements are arranged as non-intersecting closed lines on said surface. 

140. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are arranged as concentric circles on said surface. 

141. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements are resistive heaters. 

142. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are Peltier Effect junctions. 

143. (Withdrawn) The microfluidic manipulator of claim 107 wherein said thermal 
elements are a combination of resistive heaters and Peltier Effect junctions. 

144. (Withdrawn) The microfluidic manipulator of claim 107 wherein at least one of 
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said thermal elements is a thin metal film selected from the group consisting of gold, 
platinum, palladium, aluminum, nickel, copper and chrome. 

145. (Withdrawn) The micro fluidic manipulator of claim 107 wherein at least one of 
said thermal elements is made of a compound selected from the group consisting of 
hafnium diboride, titanium-tungsten nitride, cobalt silicide, titanium silicide, 
molybdenum silicide, tungsten silicide and magnesium silicide. 

146. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said thermal 
elements are made by ion implantation. 

147. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said material is 
a semiconductor selected from the group consisting of silicon, gallium arsenide and 
germanium. 

148. (Withdrawn) The microfluidic manipulator of claim 107 wherein said material is 
an insulator selected from the group consisting of silicon dioxide, silicon nitride, silicon 
carbide, diamond, sapphire, ceramic, silica glass, fused silica, fused quartz and mica. 

149. (Withdrawn) The microfluidic manipulator of claim 107 wherein said material is 
a polymer selected from the group consisting of silicone rubber and polyimide. 

150. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said material is 
rigid. 

151. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said material is 
flexible. 

1 52. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said adsorbed 
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fluid is desorbed to a nearby detector device. 

153. (Withdrawn) The microfluidic manipulator of claim 152 wherein said detector 
device is a MEMS sensor. 

154. (Withdrawn) The microfluidic manipulator of claim 153 wherein said MEMS 
sensor is a microcantilever detector. 

155. (Withdrawn) The microfluidic manipulator of claim 152 wherein said detector 
device is a surface acoustic wave detector. 

156. (Withdrawn) The microfluidic manipulator of claim 152 wherein said detector 
device is an anion mobility mass spectrometer. 

157. (Withdrawn) The microfluidic manipulator of claim 1 07 wherein said material is 
integrated with a detector device. 

158. (Withdrawn) The microfluidic manipulator of claim 157 wherein said detector 
device is a MEMS sensor. 

159. (Withdrawn) The microfluidic manipulator of claim 158 wherein said MEMS 
sensor is a microcantilever detector. 

160. (Withdrawn) A microfluidic manipulator for an adsorbed fluid, comprising: a 
material having a surface for adsorbing fluids, said material provided with a plurality of 
individually controllable thermal elements that produce thermal gradients on said surface 
that produce surface tension gradients at the interface between the adsorbed fluid and said 
surface sufficient to cause the adsorbed fluid to move on said surface; wherein one or 
more of said thermal elements are controlled to separate adsorbed fluids on said surface. 
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161. (Withdrawn) The micro fluidic manipulator of claim 1 60 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to adsorb fluids onto said portion of 
said surface. 

162. (Withdrawn) The micro fluidic manipulator of claim 1 60 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to desorb adsorbed fluids from said 
portion of said surface. 

163. (Withdrawn) The micro fluidic manipulator of claim 160 further comprising a 
power source for providing electrical signals to said thermal elements. 

1 64. (Withdrawn) The microfluidic manipulator of claim 1 63 wherein said power 
source is selected from the group consisting of a power supply, batteries, analog or digital 
output modules, a pulse generator and a programmable DC power supply. 

165. (Withdrawn) The microfluidic manipulator of claim 163 wherein the amplitude 
of said electrical signal is controlled by said power source. 

1 66. (Withdrawn) The microfluidic manipulator of claim 1 63 wherein the phase and 
delay of said electrical signal is controlled by said power source. 

167. (Withdrawn) The microfluidic manipulator of claim 163 wherein the frequency 
of said electrical signal is controlled by said power source. 

168. (Withdrawn) The microfluidic manipulator of claim 163 wherein the pulse width 
of said electrical signal is controlled by said power source. 
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169. (Withdrawn) The micro fluidic manipulator of claim 163 wherein the current 
limit of said electrical signal is controlled by said power source. 

170. (Withdrawn) The microfiuidic manipulator of claim 163 wherein said electrical 
signal is programmably controlled. 

171. (Withdrawn) The microfiuidic manipulator of claim 163 wherein said electrical 
signal is manually controlled. 

172. (Withdrawn) The microfiuidic manipulator of claim 160 further comprising a 
means for the selection of which of said thermal elements receive said electrical signals. 

1 73 . (Withdrawn) The microfiuidic manipulator of claim 1 72 wherein said thermal 
elements selection means is selected from the group consisting of relays, switches, 
multiplexers, data acquisition modules, field programmable gate arrays, and application 
specific integrated circuits. 

174. (Withdrawn) The microfiuidic manipulator of claim 172 wherein said thermal 
elements selection means provides for two or more of said thermal elements to be 
collectively selected. 

1 75 . (Withdrawn) The microfiuidic manipulator of claim 1 60 wherein said thermal 
elements are connected in series with resistors for monitoring the current through said 
thermal elements. 

176. (Withdrawn) The microfiuidic manipulator of claim 175 wherein said thermal 
elements are feedback controlled by said monitoring current through said thermal 
elements. 
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177. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements protrude from said surface. 

178. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are flush with said surface. 

179. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are within said material beneath said surface. 

180. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements take the form of round dots on said surface. 

181. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of square dots on said surface. 

1 82. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of round and square dots on said surface. 

183. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of straight lines. 

1 84. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of curved lines. 

185. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of straight lines and curved lines. 

1 86. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
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elements take the form of both dots and lines. 

1 87. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements are arranged uniformly spaced with respect to each other. 

188. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are arranged unevenly spaced with respect to each other. 

189. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements take the form of straight or curved lines that cross each other on said surface. 

190. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements take the form of straight or curved lines that do not cross each other on said 
surface. 

191. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements are arranged as an orthogonal structure on said surface. 

192. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements are arranged as non-intersecting closed lines on said surface. 

1 93 . (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements are arranged as concentric circles on said surface. 

194. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are resistive heaters. 

195. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are Peltier Effect junctions. 
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196. (Withdrawn) The microfluidic manipulator of claim 160 wherein said thermal 
elements are a combination of resistive heaters and Peltier Effect junctions. 

197. (Withdrawn) The microfluidic manipulator of claim 160 wherein at least one of 
said thermal elements is a thin metal film selected from the group consisting of gold, 
platinum, palladium, aluminum, nickel, copper and chrome. 

198. (Withdrawn) The microfluidic manipulator of claim 160 wherein at least one of 
said thermal elements is made of a compound selected from the group consisting of 
hafnium diboride, titanium-tungsten nitride, cobalt silicide, titanium silicide, 
molybdenum silicide, tungsten silicide and magnesium silicide. 

1 99. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said thermal 
elements are made by ion implantation. 

200. (Withdrawn) The microfluidic manipulator of claim 160 wherein said material is 
a semiconductor selected from the group consisting of silicon, gallium arsenide and 
germanium. 

20 1 . (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said material is 
an insulator selected from the group consisting of silicon dioxide, silicon nitride, silicon 
carbide, diamond, sapphire, ceramic, silica glass, fused silica, fused quartz and mica. 

202. (Withdrawn) The microfluidic manipulator of claim 160 wherein said material is 
a polymer selected from the group consisting of silicone rubber and polyimide. 

203. (Withdrawn) The microfluidic manipulator of claim 160 wherein said material is 
rigid. 
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204. (Withdrawn) The microfluidic manipulator of claim 160 wherein said material is 
flexible. 

205. (Withdrawn) The microfluidic manipulator of claim 160 wherein said adsorbed 
fluid is desorbed to a nearby detector device. 

206. (Withdrawn) The microfluidic manipulator of claim 205 wherein said detector 
device is a MEMS sensor. 

207. (Withdrawn) The microfluidic manipulator of claim 206 wherein said MEMS 
sensor is a microcantilever detector. 

208. (Withdrawn) The microfluidic manipulator of claim 205 wherein said detector 
device is a surface acoustic wave detector. 

209. (Withdrawn) The microfluidic manipulator of claim 205 wherein said detector 
device is an anion mobility mass spectrometer. 

210. (Withdrawn) The microfluidic manipulator of claim 1 60 wherein said material is 
integrated with a detector device. 

211. (Withdrawn) The microfluidic manipulator of claim 2 1 0 wherein said detector 
device is a MEMS sensor. 

212. (Withdrawn) The microfluidic manipulator of claim 211 wherein said MEMS 
sensor is a microcantilever detector. 

213. (Withdrawn) A microfluidic manipulator for an adsorbed fluid, comprising: a 
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material having a surface for adsorbing fluids, said material provided with a plurality of 
individually controllable thermal elements that produce thermal gradients on said surface 
that produce surface tension gradients at the interface between the adsorbed fluid and said 
surface sufficient to cause the adsorbed fluid to move on said surface; wherein one or 
more of said thermal elements are controlled to sort adsorbed fluids on said surface. 

214. (Withdrawn) The micro fluidic manipulator of claim 213 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to adsorb fluids onto said portion of 
said surface. 

215. (Withdrawn) The micro fluidic manipulator of claim 2 1 3 wherein said 
individually controllable thermal elements are controlled to produce a surface 
temperature on a portion of said surface sufficient to desorb adsorbed fluids from said 
portion of said surface. 

216. (Withdrawn) The microfluidic manipulator of claim 2 1 3 further comprising a 
power source for providing electrical signals to said thermal elements. 

217. (Withdrawn) The microfluidic manipulator of claim 216 wherein said power 
source is selected from the group consisting of a power supply, batteries, analog or digital 
output modules, a pulse generator and a programmable DC power supply. 

218. (Withdrawn) The microfluidic manipulator of claim 2 1 6 wherein the amplitude 
of said electrical signal is controlled by said power source. 

219. (Withdrawn) The microfluidic manipulator of claim 216 wherein the phase and 
delay of said electrical signal is controlled by said power source. 
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220. (Withdrawn) The microfluidic manipulator of claim 216 wherein the frequency 
of said electrical signal is controlled by said power source. 

22 1 . (Withdrawn) The microfluidic manipulator of claim 2 1 6 wherein the pulse width 
of said electrical signal is controlled by said power source. 

222. (Withdrawn) The microfluidic manipulator of claim 216 wherein the current 
limit of said electrical signal is controlled by said power source. 

223. (Withdrawn) The microfluidic manipulator of claim 216 wherein said electrical 
signal is programmably controlled. 

224. (Withdrawn) The microfluidic manipulator of claim 2 1 6 wherein said electrical 
signal is manually controlled. 

225 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 further comprising a 
means for the selection of which of said thermal elements receive said electrical signals. 

226. (Withdrawn) The microfluidic manipulator of claim 225 wherein said thermal 
elements selection means is selected from the group consisting of relays, switches, 
multiplexers, data acquisition modules, field programmable gate arrays, and application 
specific integrated circuits. 

227. (Withdrawn) The microfluidic manipulator of claim 225 wherein said thermal 
elements selection means provides for two or more of said thermal elements to be 
collectively selected. 

228 . (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements are connected in series with resistors for monitoring the current through said 
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thermal elements. 

229. (Withdrawn) The microfluidic manipulator of claim 228 wherein said thermal 
elements are feedback controlled by said monitoring current through said thermal 
elements. 

230. (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements protrude from said surface. 

23 1 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements are flush with said surface. 

232. (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements are within said material beneath said surface. 

233 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of round dots on said surface. 

234. (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of square dots on said surface. 

235 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of round and square dots on said surface. 

236. (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements take the form of straight lines. 

237. (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements take the form of curved lines. 
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238. (Withdrawn) The micro fluidic manipulator of claim 213 wherein said thermal 
elements take the form of straight lines and curved lines. 

239. (Withdrawn) The microfiuidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of both dots and lines. 

240. (Withdrawn) The microfiuidic manipulator of claim 2 1 3 wherein said thermal 
elements are arranged uniformly spaced with respect to each other. 

241. (Withdrawn) The microfiuidic manipulator of claim 213 wherein said thermal 
elements are arranged unevenly spaced with respect to each other. 

242. (Withdrawn) The microfiuidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of straight or curved lines that cross each other on said surface. 

243 . (Withdrawn) The microfiuidic manipulator of claim 2 1 3 wherein said thermal 
elements take the form of straight or curved lines that do not cross each other on said 
surface. 

244. (Withdrawn) The microfiuidic manipulator of claim 2 1 3 wherein said thermal 
elements are arranged as an orthogonal structure on said surface. 

245 . (Withdrawn) The microfiuidic manipulator of claim 213 wherein said thermal 
elements are arranged as non-intersecting closed lines on said surface. 

246. (Withdrawn) The microfiuidic manipulator of claim 213 wherein said thermal 
elements are arranged as concentric circles on said surface. 
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247. (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements are resistive heaters. 

248 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements are Peltier Effect junctions. 

249. (Withdrawn) The microfluidic manipulator of claim 213 wherein said thermal 
elements are a combination of resistive heaters and Peltier Effect junctions. 

250. (Withdrawn) The microfluidic manipulator of claim 213 wherein at least one of 
said thermal elements is a thin metal film selected from the group consisting of gold, 
platinum, palladium, aluminum, nickel, copper and chrome. 

25 1 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein at least one of 
said thermal elements is made of a compound selected from the group consisting of 
hafnium diboride, titanium-tungsten nitride, cobalt silicide, titanium silicide, 
molybdenum silicide, tungsten silicide and magnesium silicide. 

252. (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said thermal 
elements are made by ion implantation. 

253 . (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said material is 
a semiconductor selected from the group consisting of silicon, gallium arsenide and 
germanium. 

254. (Withdrawn) The microfluidic manipulator of claim 213 wherein said material is 
an insulator selected from the group consisting of silicon dioxide, silicon nitride, silicon 
carbide, diamond, sapphire, ceramic, silica glass, fused silica, fused quartz and mica. 
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255. (Withdrawn) The microfluidic manipulator of claim 213 wherein said material is 
a polymer selected from the group consisting of silicone rubber and polyimide. 

256. (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said material is 
rigid. 

257. (Withdrawn) The microfluidic manipulator of claim 2 1 3 wherein said material is 
flexible. 

258. (Withdrawn) The microfluidic manipulator of claim 213 wherein said adsorbed 
fluid is desorbed to a nearby detector device. 

259. (Withdrawn) The microfluidic manipulator of claim 258 wherein said detector 
device is a MEMS sensor. 

260. (Withdrawn) The microfluidic manipulator of claim 259 wherein said MEMS 
sensor is a microcantilever detector. 

261 . (Withdrawn) The microfluidic manipulator of claim 258 wherein said detector 
device is a surface acoustic wave detector. 

262. (Withdrawn) The microfluidic manipulator of claim 258 wherein said detector 
device is an anion mobility mass spectrometer. 

263 . (Withdrawn) The microfluidic manipulator of claim 213 wherein said material is 
integrated with a detector device. 

264. (Withdrawn) The microfluidic manipulator of claim 263 wherein said detector 
device is a MEMS sensor. 
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265 . (Withdrawn) The micro fluidic manipulator of claim 264 wherein said MEMS 
sensor is a microcantilever detector. 



